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Problem Indoor residual spraying and long-lasting insecticidal nets (LLINs) are key tools for malaria vector control. Malawi has struggled
to scale up indoor residual spraying and to improve LLIN coverage and usage.

Approach In 2002, the Malawian National Malaria Control Programme developed guidelines for insecticide treated net distribution to
reach the strategic target of at least 60% coverage of households with an LLIN. By 2005, the target coverage was 80% of households and
the Global Fund financed the scale-up. The US President’s Malaria Initiative funded the indoor residual spraying intervention.

Local setting Malawi's entire population is considered to be at risk of malaria. Poor vector control, insecticide resistance in malaria vectors
and insufficient technical and financial support have exacerbated the malaria burden.

Relevant changes Between 2002 and 2012, 18248206 LLINs had been distributed. The coverage of at least one LLIN per household
increased from 27% (3689/13664) to 58% (1974/3404). Indoor residual spraying coverage increased from 28227 to 653592 structures
between 2007 and 2011. However, vector resistance prompted a switch from pyrethroids to organophosphates for indoor residual spraying,
which increased the cost and operations needed to be cut back from seven to one district. Malaria cases increased from 2853315 in 2002
to 6748535 in 2010, and thereafter dropped to 4922 596 in 2012.

Lessons learnt A single intervention-based approach for vector control may have suboptimal impact. Well-coordinated integrated vector
management may offer greater benefits. A resistance management plan is essential for effective and sustainable vector control.

Abstracts in ] 13, Francais, Pycckuii and Espaiiol at the end of each article.

Introduction

Malaria remains an important cause of morbidity and mor-
tality. Approximately 214 million malaria cases and 438 000
malaria-related deaths were reported globally in 2015. The
highest burden is seen in sub-Saharan Africa, where over 88%
of all malaria episodes and 90% of all malaria-related deaths
occur.! The huge malaria burden in sub-Saharan Africa has
been partly attributed to the presence of efficient vectors that
maintain high levels of transmission.” For vector control, the
World Health Organization (WHO) recommends integrated
vector management.’ Important pillars of the integrated
vector management framework are insecticide treated nets
and indoor residual spraying (hereafter referred to as indoor
spraying).*

In Malawi, malaria control includes early definitive diag-
nosis of febrile cases by microscopy or use of a rapid diagnostic
test, treatment with artemisinin-based combination therapy and
the use of long-lasting insecticidal nets (LLINs), indoor spraying
and intermittent preventive treatment.” This paper describes
the approaches used to scale up vector control in Malawi, the
challenges encountered, the lessons learnt from this experience,
and how these lessons have informed vector control efforts.

Local setting

Malaria is endemic across Malawi and the entire population is
considered to be at risk of the disease.”® Transmission of the
causative parasite is high — more than one case per 1000 residents
- and perennial with substantial seasonal variation in transmis-

sion intensity.” The main vectors are Anopheles gambiae sensu
stricto, A. arabiensis and A. funestus.”

To improve malaria control in the country, the Malawian
National Malaria Control Programme was established in 1984.
The programme’s tasks are to set policies, institute strategies,
coordinate, monitor and evaluate activities, provide technical
assistance and mobilize resources for malaria control. The first
two national malaria strategic plans (1984-1989 and 1990-1994)
that the programme developed had a focus on effective disease
management.® Since 1997, the programme has been distributing
insecticide treated nets to children younger than five years and
pregnant women countrywide.” The vector control interven-
tions of the programme remained small in scope and scale until
2007 when LLINs were delivered on a large scale. In 2010, the
programme scaled up the coverage of indoor spraying.

Approach
Policy and guidance

To facilitate reaching the target of 60% household coverage by
2005, set in the 2000-2005 strategic plan, the programme devel-
oped guidelines in 2002 for distribution and use of insecticide
treated nets. In the following strategic plans, the target was raised
to 80% household coverage by 2010° and then further raised to
90% of households owning at least one net and net usage to 80%
by 2015. Integrated vector management and indoor spraying
were introduced in the 2006-2010 strategic plan but were only
consolidated during the 2011-2015 strategic plan.” Program-
matic implementation of integrated vector management began
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in 2007. In the same year, the Global Fund
to Fight AIDS, Tuberculosis and Malaria
financed the scale-up of LLINs and the US
President’s Malaria Initiative funded the
intervention of indoor spraying to reduce
the burden of the disease by at least 50%
by 2010 and 75% by 2015. The programme
only uses the WHO prequalified insecti-
cides for indoor spraying and prequalified
net types of at least 100 denier.

A review of the programme in 2010
recommended that the strategy for 2011-
2015 should emphasize an integrated
vector management strategy, including
LLINSs, indoor spraying and approaches
for management of larval sources and
insecticide resistance.’

Delivery mechanisms

The programme ran time-limited, in-
termittent mass distribution campaigns.
Mass campaigns were conducted every
three years and aimed at achieving cover-
age of one net for every 1.8 people.” Plan-
ning and implementation of campaigns
involved trained community health
workers, government sister ministries and
departments, nongovernmental organiza-
tions, private sector and civil societies.
Before the campaign, communities were
identified and households within these
communities were registered and house-
hold members counted. Householders
received education on how to hang, use
and maintain the nets. The campaign used
both door-to-door and centralized dis-
tribution approaches. If needed, mop-up
campaigns followed each mass distribu-
tion. Nets were also distributed during the
provision of routine health services, par-
ticularly to pregnant women and mothers
of newborns who were attending clinics
associated with the Expanded Programme
on Immunization or antenatal care.
Using the pyrethroid lambda-cyh-
alothrin, the programme piloted indoor
spraying in the Nkhotakota district in
2007. The indoor spraying was later ex-
panded to seven districts with the plan of
scaling up to 12 of the 28 Malawian dis-
tricts by 2015.'° The programme aimed to
ensure coverage of at least 85% of all struc-
tures in targeted districts. Entomological
surveillance and resistance monitoring
were done to inform decisions on vector
control taken by the programme.'""?

Community sensitization and
mobilization

During World Malaria Day, the malaria
commemoration week and the mass dis-
tribution campaigns, the programme
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Fig. 1. Numbers of malaria cases reported, long-lasting insecticide-treated nets
distributed and coverage of indoor residual spraying, Malawi, 2002-2012
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conducted public awareness and social
mobilization campaigns to create aware-
ness, promote behavioural change and
community participation and engage-
ment. The mass media and interpersonal
communication channels were used to
disseminate advocacy, behavioural change
and information and education commu-
nications. To ensure that the materials for
both electronic and print media addressed
current needs, the materials were updated
between every round of the campaign.
Unfortunately, the periodic educational
communications were hampered by socio-
economic and political factors, cultural as-
pects, irregular reviews, and limited funds
for production of materials. In addition,
the lack of formative research on effec-
tive methods to conduct communication
further compromised the dissemination
of information.”"

Relevant changes

Between 2002 and 2012, the pro-
gramme had distributed a total of
18248206 LLINs. The number of nets
distributed per year increased from
372991 in 2002 to 6370073 in 2012. For
the same period, the coverage of at least
one LLIN per household increased from
27% (3689/13664) to 58% (1974/3404).
Among children younger than five years,
the use of LLINs increased from 15%
(1581/10539) to 56% (1397/2495), for
pregnant women the use increased from
15% (211/1405) to 51% (127/250)."
In Nkhotakota, 28227 structures were
sprayed in 2007, which in 2008 increased
to 42044 and in 2009 to 56 729, protecting

Year

over 500000 residents. Indoor spraying
was scaled up to seven targeted districts
in 2010 and 2011, with 527372 and
653 592 structures sprayed, respectively.'’
The annual malaria cases increased from
2853315 in 2002 to 6748535 in 2010.
The indoor spraying in 2011 and the mass
distribution of bednets in 2012 most likely
reduced the number of cases to 4922596
in 2012 (Fig. 1 ).

In 2002, A. arabiensis was reported
to be resistant to dichlorodiphenyltri-
chloroethane (DDT), but still suscep-
tible to pyrethroids and organophos-
phates."* However, in 2010, this species
showed resistance to pyrethroids.'’ Since
2010, A. funestus has also been shown
to be resistant to pyrethroids and carba-
mates across the country, which led the
programme to switch from pyrethroids
to organophosphates for indoor spray-
ing in 2011."° The programme reduced
the indoor spraying to only one district
(Salima) in 2014 due to the exorbitant
cost of organophosphate insecticides."’

Challenges and lessons
learnt

The vector control implementation faced
several challenges (Table 1 ). The sub-
optimal LLIN coverage and use of nets
coupled with alleged abuse of LLINS, are
probably some of the explanations why
the programme has not been as effective
as anticipated. Another explanation could
be that indoor spraying had to be scaled
back due to insecticide resistance. The
community sensitization, participation
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Table 1. Challenges and risks encountered in integrated vector management and recommendations for improvement in Malawi,

2002-2012

Key element

Challenges and risks

Recommendation

Advocacy, social mobilization
and legislation

Collaboration within the health
sector and with other sectors

Integrated approach

Evidence-based decision-
making

Capacity building

Inconsistent community sensitization and mobilization,
and low compliance, ownership and involvement in
malaria vector control activities.

Irregular IEC/BCC reviews and planning meetings, limited
funds for production of IEC materials, IEC messages are
available in limited languages. BCC has been focusing on
creating awareness but not on behaviour change.

Low coverage and use of vector control interventions,
occurrence of net misuse and low LLIN availability at ANC
clinics and EPI services due to stock outs.

Lack of consensus among stakeholders on the use of DDT
for IRS, LSM and disposal mechanism for old LLINs.

Minimal collaboration between academic/scientific
institutions and health ministry on entomological
resources, including insecticide resistance and vector
bionomics.

Poor financial resources hindering the scale-up of some
interventions.

Lack of consistence in timely deployment and scaling up
of key vector control interventions to achieve universal
coverage.

Supplementary interventions, such as using larvicides and
biological control, have not been implemented.

Limited collaboration with other vector borne disease
control programmes, such as lymphatic filariasis
programme.

Absence of comprehensive malaria transmission data and
minimal use of existing entomological data for decision-
making for vector control.

Emergence and spread of pyrethroid and carbamate
resistance in malaria vectors have the potential to
diminish the effectiveness of IRS and LLINs.

Irregular insecticide resistance monitoring and
management with limited documentation.

Limited LLIN durability monitoring to inform replacement
and innovation, nominal data preference of conical

to rectangular-shaped nets that could affect use and
retention of [TNs.

There is inadequate information sharing between
stakeholders for timely decision-making.

The number of entomologists is limited and only minimal
capacities for entomological laboratory, infrastructure and
logistics exist for vector management activities.

Delays in disbursement of funding from the Global

Fund, primarily due to issues related to government
financial management systems for procurement and
implementation.

Limited technical expertise on VM. Inadequate
experience in LSM and lack of compliance with vector
control distribution guidelines.

Conduct IEC/BCC campaigns, reinforce/mobilize community
engagement and empowerment for participation and
adopting relevant policies and ensuring legislation on vector
control.

To create awareness and promote behaviour change,
collaborate with the Health Education Unit, community radio
stations and use the World Malaria Day and SADC malaria
weeks.

PMI to continue to fund national mass and print media
campaigns to increase awareness, promote correct and
nightly ITN use, and proper care and repair. Follow-up to
ensure that ITN supplies are available at all facilities.

Establish a national steering committee on IVM to ensure
broader stakeholder engagement and strengthened intra-
and inter-sectoral collaboration.

Establish a multidisciplinary decision-making body for
entomological resources to make technical recommendations
and give advice on vector control.

Strengthen cooperation among stakeholders and advocate
for political commitment to mobilize resources.

Update guidelines and policies for LLINs distribution and

IRS implementation and ensure their universal access.
Implementing evidence-based, cost-effective and sustainable
interventions.

Develop requisite competences for deploying supplementary
tools where feasible and mobilize the needed resources.
Strengthen collaboration with other vector control
programmes and explore synergies for targeting different
vectors.

Develop and implement a vector and epidemiological
surveillance plan/system, establish sentinel sites and
strengthen operational research and monitoring and
evaluation to guide the scale-up of interventions.

Conduct well-coordinated and intensive surveillance

for insecticide resistance data to inform evidence-based
response.

Develop and implement an insecticide resistance monitoring
and management plan/strategy to facilitate vector resistance
mapping and rational decision-making.

In Chikhwawa, ITN durability study suggests a high
proportion of nets were heavily damaged and need
replacement. Specific questions on net shape preference
were included in the 2014 MIS to address concerns.

There is a need to establish a forum for research
dissemination by all partners.

Build requisite institutional capacity for planning and
implementing effective malaria vector control.

PMI to continue to work with the National Malaria Control
Programme to strengthen partnerships that exist between
the programme and stakeholders around ITN procurement
and distribution.

Conduct certified courses on IVM and judicious use of
pesticides.

ANC: antenatal clinic; BCC: behaviour change communication; DDT: dichlorodiphenyltrichloroethane; EPI: Expanded Programme on Immunization; IEC: information,
education and communication; IRS: indoor residual spraying; ITN: insecticide treated nets; IVM: integrated vector management; LLIN: long-lasting insecticidal net; LSM:
larval source management; MIS: Malaria Indicator Survey; PMI: President’s Malaria Initiative; SADC: Southern African Development Community.

and ownership were sporadic resulting in
refusals or low compliance with existing
interventions.”'* Supplementary interven-
tions such as larval source management
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were not deployed due to lack of techni-
cal capacity. The technical design for the
procurement of commodities and equip-
ment was inadequate, including lack of

consensus among stakeholders on using
DDT for indoor spraying in selected areas
with susceptible vectors and suboptimal
information sharing regarding entomo-
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logical resources. Limited partner support
for vector control was a major constraint
for funding leaving the Presidents Ma-
laria Initiative and the Global Fund as
the only funders amidst dwindling gov-
ernment support. By 2014, the integrated
vector management approach was still
not fully operationalized due to lack of
funds, resulting in incomplete scale-up
of interventions such as indoor spraying.
Logistical problems including inadequate,
unpredictable and late disbursement of
government funds resulted in missed
targets for indoor spraying in 2014.

The main lessons learnt are sum-
marizedin Box 1 . While vector control
seemed to be effective in 2011 and 2012
- by reducing the number of malaria
cases — without investment in insecticide
treated nets and indoor spraying, the ma-
laria burden could worsen in the country.
Accordingly, the programme developed
a new integrated vector management
strategy for 2015-2019, which established
functional multidisciplinary coordina-
tion mechanisms and advocated for
appropriate vector control interventions
among key stakeholders.”” This strategy
prioritizes: (i) adoption of a policy for
universal coverage with LLINs - that is, to
ensure that every sleeping space in every
household is covered by an LLIN; (ii) in-
door spraying with insecticides other
than pyrethroids and carbamates, and
that the selection of insecticides is based
on epidemiological and entomological
data; (iii) where feasible, supplementing
indoor spraying and LLINs with focal lar-
val source management, preferably using
biological larvicides; and (iv) determining
the diversity of vectors and establishing a

Emmanuel Chanda et al.

Box 1.Summary of main lessons learnt

In high-transmission areas, a single intervention approach for scaled-up malaria vector

control may not have a substantial impact.

For optimal use of resources, a well-coordinated integrated vector management strategy

may offer greater benefits.

For effective and sustainable vector control, an insecticide resistance monitoring and
management plan involving all vector-control resources in the country is essential.

rational insecticide resistance manage-
ment strategy.'’

In Malawi, insecticides’ resistance
limits the choice of insecticides for in-
door spraying and threatens the contin-
ued effectiveness of insecticide treated
nets.'>'” Strengthened entomological
monitoring, including insecticide resis-
tance management, would be critical for
evidence-based, cost-effective, opera-
tionally scaled-up and sustainable vector
control. Therefore, the programme aims
to develop and implement a resistance
monitoring and management plan and a
vector surveillance plan.'”

Despite the challenges, there is
now a strong political commitment to
vector control in Malawi. This includes
wide-ranging partner support, increased
social mobilization and advocacy by
stakeholders, a high demand for LLINs by
community members and the possibility
of expanding indoor spraying through
public-private sector partnerships, in-
cluding consensus to pilot DDT-based
indoor spraying by the programme in
non-tobacco growing districts.” However,
successful integrated vector management
demands for adequate financial and tech-
nical resources, strengthened operational
research for evidence-based, effective

targeting, deployment and monitoring of
interventions. The programme will evalu-
ate improvement in housing and intro-
duction of larvivorous fish in earmarked
areas amenable with the interventions,
novel models of LLIN and repellents,
and determine residual and/or outdoor
transmission of malaria."

In Malawi, a functioning vector con-
trol needs adequate financial resources
and an integrated vector management
strategy. Scale-up of vector control in
similar settings will need to be carefully
considered and adapted to the local situa-
tion in the context of the integrated vector
management approach. l
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Résumé

Amplification de la lutte intégrée contre les vecteurs du paludisme: enseignements tirés de I'expérience du Malawi

Probléme La pulvérisation d'insecticides a effet rémanent a l'intérieur
des habitations et |'utilisation de moustiquaires aimprégnation durable
(MID) sont des mesures clés dans la lutte antivectorielle contre le
paludisme. Mais le Malawi a eu du mal a intensifier les interventions de
pulvérisation intradomiciliaire d'insecticides et a améliorer la protection
par des MID et leur utilisation.

Approche En 2002, le programme national de lutte contre le paludisme
au Malawi a congu des directives pour distribuer des moustiquaires
imprégnées d'insecticides en vue d'atteindre lobjectif stratégique d'au
moins 60% des ménages utilisant une MID. En 2005, la couverture
ciblée est passée a 80% des ménages, et le Fonds mondial a financé
lintensification de la campagne. Les interventions de pulvérisation
intradomiciliaire d'insecticides a effet rémanent ont été financées par
IInitiative du Président des Etats-Unis contre le paludisme.
Environnement local On considére que l'intégralité de la population
du Malawi est exposée au risque palustre. Mais une lutte antivectorielle
déficiente, le développement d'une résistance aux insecticides chez les

vecteurs du paludisme et un soutien technique et financier insuffisant
ont aggravé la charge du paludisme.

Changements significatifs Entre 2002 et 2012, 18 248 206 MID ont
été distribuées. L'utilisation d'au moins une MID dans chaque ménage
est passée de 27% (3 689/13 664) a 58% (1 974/3 404). La couverture
par pulvérisation intradomiciliaire a effet rémanent est passée de 28 227
a 653 592 structures entre 2007 et 2011. Néanmoins, la résistance des
vecteurs auxinsecticides a nécessité d'abandonner les pyréthrinoides au
profit des organophosphorés pour les pulvérisations intradomiciliaires,
ce qui a majoré les collts et nécessité de limiter les interventions a un
seul district, sur les sept initialement prévus. Les cas de paludisme ont
augmenté de 2 853 315 en 2002 a 6 748 535 en 2010 avant de chuter
2492259 en 2012.

Legons tirées En matiere de lutte antivectorielle, une approche fondée
surun seul type dintervention peut avoir des effets sous-optimaux. Une
gestion antivectorielle intégrée correctement coordonnée pourrait étre
plus bénéfique. Un plan de gestion de la résistance est essentiel pour
une lutte antivectorielle efficace et durable.

Peslome

PaclmpeHmne KomnnekcHoi 60pb6bl ¢ NepeHocYKaMu Manapum: onbiT ManaBsu

Mpo6nema OCTaTouHOE pacnbifieHNe MHCEKTULWAOB B NOMELLEHNM
N VIHCEKTULMAHBIE ceTkn anuTensHoro aencteua (MCOM) sasnaiotca
OCHOBHbBIMU Criocobamun 6opbObl C MepeHocUnKamn Mmanapun. B
Manasw 66111 NpeanpYHATLL YIOPHbIE MOMBITKA PaCLLMPUTL MacLLTab
NPUMEHEHWA OCTAaTOYHOTO PACMbINEHWA MHCEKTULIMAOB 1 YAYULLINTb
oxBaT HaceneHuns MCC 1 nokasaTenn nx Ncnosnb30oBaHNA.

Mopxop B 2002 rony HaumoHanbHoOM nporpammon Manasu no
6opbbe c manapuen Obinn pa3paboTaHbl pekoMeHaaunn no

PACMPOCTPAHEHWIO CETOK, 06PabOTaHHBIX MHCEKTULMAAMY, ANA
LOCTUXEHNA CTpaTerMyecKom Lenm — Kak MuH1umyM 60%-ro oxsata
naomaluHmx xo3ancts MCAA. K 2005 rogy nporpamma CTaBifa Lenbio
yxxe 80%-1 oxsaT v [MobanbHbIA GOHI NPOGUHAHCUPOBAN Takoe
pactuviperne. Hnumatrea npesuaeHTa CLUA no 6opbbe ¢ manspuein
BblAeNIa CpefcTBa Ha OCTATOYHOE pacrblieHne UHCeKTUUWAOB B
nomeLleHNAX.
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MecTHble ycnoBua CumTaeTcs, uto Bce HaceneHve Manasw BXOANT B
rpynmy p1cka B OTHOLLeHW 3aboneBanna manapueit. o npuunHe
HeyOOBNETBOPUTENbHBIX PE3yNbTaToB BOPbObl C MepeHOoCUMKaMK,
YCTOMUYMBOCTIN NEPEHOCUYMKOB MANAPUN K MHCEKTMUMAAM W
HEAOCTaTOUHOW TEXHUYECKOW 1 GUHAHCOBOV MOANEPXKM Opems
Manapum ycunmnoch.

OcyuiecTBneHHble nepemenbl B neprog ¢ 2002 no 2012 rog 6bino
pacnpocTpaHeHo 18 248 206 NC[]. OxBaT HaceneHus (Mo meHbLel
mMepe opHon NCJ Ha gomaliHee x03A1MCTBO) BbIpOC € 27% (3689
13 13 664 gomoxo3ancTs) o 58% (1974 n3 3404 nOMOX03ANCTB).
Yncno onpbiCKMBaeMbIX MOMeLeHWIn BO3pocCio ¢ 28 227 o
653 592 B nepwog ¢ 2007 no 2011 roa. OfHaKO yCTOMYMBOCTb,
BblpaboTaHHasA nepeHocurkamu, obycnosmna HeobxoanmMocCTb
MCNONb30BaTh ANA OCTAaTOYHOrO pachbifNeHua opraHodochatsl
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BMeCTO NMMPEeTPOUAOB, M3-3a Yero yBenmnumnacb CTOMMOCTb
00pabOoTKM 1 OXBAT COOTBETCTBYIOLLMMM OnepaLnamy NpULLoCh
COKPaTUTL C CEMM OKPYroB JO OAHOIO. Yo cyyaes 3abonesaHmna
Manapuven Bblipocno ¢ 2 853 315 B 2002 roay Ao 6 748 535 8
2010 roay. 3aTem 37O KONMYeCTBO COKPATUIOCh 104 922 596 cnyyaes
82012 rogy.

BbiBoabl [Moaxon k 6opbbe ¢ nepeHocunkamn 3abonesaHus,
OCHOBAHHbII Ha OJHOM CrOCo6e BMeLIaTeNbCTBa, BO3MOXKHO, He
No3BONMA OOOUTLCA ONTUMaNbHOro ddekTa. bonbluyio Nonb3y
MOTYT MPUHECTU KaueCTBEHHO CKOOPAVHVUPOBAHHbBIE MEPONPUATASA
no KoMMneKkcHol 6opbbe ¢ nepeHocymKamm 3abonesanuis. [na
3ddeKTUBHON 1 yCTOMUMBOM GOPLOLI C NepeHoCUMKamy 3aboneBaHNa
HeobxoAVM NaH NPOTUBOAENCTBIA YCTONUYMBOCTY K MHCEKTULIAAM.

Resumen

Ampliacion del control integrado de vectores de la malaria: lecciones de Malawi

Situacion La fumigacion de interiores con accién residual y los
mosquiteros tratados con insecticidas de larga duracién (LLIN, por
sus siglas en inglés) son herramientas importantes para el control de
vectores de la malaria. Malawi ha luchado por aumentar la fumigacion de
interiores con accion residual y por mejorar la coberturay uso de los LLIN.
Enfoque En 2002, el Programa de Control Nacional contra la Malaria
de Malawi desarroll6 directrices para la distribucién de mosquiteros
tratados con insecticidas con el fin de alcanzar el objetivo estratégico
de que como minimo el 60% de los hogares dispusieran de un LLIN. En
2005, la cobertura objetivo era un 80% de los hogares y el Fondo Mundial
financié laampliacion. La Iniciativa del Presidente de los Estados Unidos
de América contra la Malaria financié la intervencion de la fumigacion
de interiores con accion residual.

Marco regional Se considera que toda la poblacién de Malawi corre el
riesgo de sufrir malaria. Los escasos controles de vectores, la resistencia
de los insecticidas en los vectores de la malaria y el apoyo técnico y
financiero insuficiente han multiplicado las tasas de malaria.

Cambiosimportantes Entre 2002y 2012, se han distribuido 18 248 206
LLIN. La cobertura de al menos un LLIN por hogar ha aumentado de un
27% (3 689/13 664) aun 58% (1 974/3 404). La cobertura de fumigacién
de interiores con accion residual ha aumentado de 28 227 a 653 592
estructuras entre 2007y 2011. No obstante, la resistencia de vectores ha
acelerado un cambio de piretroides a organofosfatos para la fumigacion
de interiores con accién residual, lo que ha aumentado el coste y las
operaciones necesarias para reducir de siete distritos a uno. Los casos
de malaria aumentaron de 2 853 315 en 2002 a 6 748 535 en 2010, y
luego cayeron a4 922 596 en 2012.

Lecciones aprendidas Un enfoque basado en una Unica intervencién
para el control de vectores puede tener un impacto subdéptimo. Una
gestion integrada de vectores bien coordinada puede ofrecer mayores
beneficios. Es fundamental desarrollar un plan de gestion de resistencia
para lograr un control de vectores eficaz y sostenible.
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